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Determine whether the source of arsenic in r e s i d en t ia l
so i l s can be i d e n t i f i e d by characterizing and comparing
the phys i ca l and chemical characteris t ics of r e s id en t ia l
soi l s with po t en t ia l sources such as arsenical herb i c ide s
or smel ter wastes.



M E T H O D
U s i n g several d i f f e r e n t t y p e s o f analyse s , characterize
both site s o i l s and po t en t ia l sources.

* M e t a l s ratios ( " f i n g e r p r i n t " )
* Bulk soil proper t i e s (Total organic carbon, soil pH, p a r t i c l e size

d i s t r i b u t i o n , etc.)
» Geoch emi ca l s p e c i a t i o n ( A s , P b , C d , Z n , I n , T l , H g , S b , S e a n d p e r l i t e )
* In vitro b i o a c c e s s i b i l i t y
* S t a b l e lead i s o t o p e ratios
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Description
Residential

PotentialSources

Background

S a m p l e T y p e
H g h [ A s ] - L o w [ A s ] Pairs

Intermediate [As] - LowfAs] Pars
Low[As] -Low[As] Pairs

Smel t e r S o i l
Smel t er Material

PAX (Arsenical Herb i c i d e)
Baseline Site Soil

S a m p l eQuantity
3
3
3
4
1
1
1
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P R O J E C T S T A T U S '^Jim

* All analyse s but s t a b l e lead i s o t o p e are underway.
* F e a s i b i l i t y eva lua t i on of the s t ab l e lead i s o t o p e a n a l y s i s i s c o m p l e t e .

E S T I M A T E D P R O J E C T T I M E L I N E
* Receive f i n a l a n a l y t i c a l r e su l t s ( M a y - J u n e , 2000)
» Prepare d r a f t report (June-July, 2000)
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T a b l e 2.1.1: S t u d y Objec t ive H y p o t h e s e s
T e s t H , , ( N u l l H y p o t h e s i s ) H , ( A l t e r n a t i v e H y p o t h e s i s ) C o n c l u s i o n i f H 0 no t r e j e c t ed Conc lu s i on i f H, Rej e c t ed

H y p o t h e s i s 1
Physica l characteristics (l i s t ed in
Sect ion 2.3) of s o i l s having high
(>900 p p m ) level s of arsenic are

not s i g n i f i c a n t l y d i f f e r e n t than
characteristics of soils having low

( < 7 0 p p m ) level s of arsenic.

Physical characterist ics ( l i s t e d in
S e c t i o n 2.3) of s o i l s having high l e v e l s

of arsenic are s i g n i f i c a n t l y d i f f e r e n t
than characteristics of s o i l s having low

l ev e l s of arsenic.

The physical characteristics measured in
soils cannot be differentiated between
soils with high and law arsenic levels.

The physical characteristics measured
in soils can be differentiated between
soils with high and low arsenic levels.

H y p o t h e s i s 2

Physical characteristics ( l i s t e d in
S e c t i o n 2.3) of s o i l s having high
(>900 p p m ) l ev e l s of arsenic are

not s i g n i f i c a n t l y d i f f e r e n t than
characteristics of s o i l s having

intermediate (>150-<450ppm) l e v e l s
of arsenic.

Physical characteristics ( l i s t e d in
S e c t i o n 2.3) of s o i l s having high l eve l s

of arsenic ore s i g n i f i c a n t l y d i f f e r e n t
than characteristics of s o i l s having

intermediate l e v e l s of arsenic.

The physical characteristics measured in
soils cannot be differentiated between

soils with high and intermediate arsenic
levels.

The physical characteristics measured
in soils can be differentiated between

soils with high and intermediate arsenic
levels.

H y p o t h e s i s 3
Physica l characteristics ( l i s t e d in

S e c t i o n 2.3) of s o i l s having
I n t e r m e d i a t e (>150-<450ppm) l eve l s

of arsenic are not s i g n i f i c a n t l y
d i f f e r e n t than characterist ics of soils

having low leve l s of arsenic.

Physical characteri s t i c s ( l i s t e d in
Sect ion 2.3) of soils having

intermedia t e l e v e l s of arsenic are
s i g n i f i c a n t l y d i f f e r e n t than

characteristics of so i l s having low
l e v e l s of arsenic.

The physical characteristics measured in
soils cannot be differentiated between
soils with intermediate and low arsenic

levels.

The physical characteristics measured
in soils can be differentiated between

soils with intermediate and low arsenic
levels.

H y p o t h e s i s 4

Chemical characteristics of s o i l s
having high (>900 p p m ) l ev e l s of

arsenic are not s i g n i f i c a n t l y
d i f f e r e n t than characteristics o f s o i l s

having low (<70ppm) l ev e l s of
arsenic.

Chemical character i s t i c s o f s o i l s
having high l ev e l s of arsenic are

s i g n i f i c a n t l y d i f f e r e n t than
characterist ics of so i l s having low

l e v e l s of arsenic.

The chemical characteristics measured in
soils cannot be differentiated between

soils of high and low arsenic levels.

The chemical characteristics measured
in soils can be differentiated befiveen

soils of high and low arsenic levels.

H y p o t h e s i s 5

Chemical characterist ics of s o i l s
having high (>900 p p m ) l e v e l s of

arsenic are not s i g n i f i c a n t l y
d i f f e r e n t than characteristics of so i l s

having in t ermedia t e (>150-
<450ppm) l e v e l s of arsenic.

Chemical characterist ics of s o i l s
having high l e v e l s of arsenic are

s i g n i f i c a n t l y d i f f e r e n t than
characteris t ic s of s o i l s having
intermedia t e l e v e l s of arsenic.

The chemical characteristics measured in
soils cannot be differentiated between
soils of high and intermediate arsenic

levels.

The chemical characteristics measured
in soils can be differentiated behveen
soils of high and intermediate arsenic

levels.

T a b l e 2.1.1



T a b l e 2.1.1: S t u d y Objec t ive H y p o t h e s e s
T e s t H , , ( N u l l H y p o t h e s i s ) ^ ( A l t e r n a t i v e H y p o t h e s i s ) Conc lu s i on if H, not r e j e c t ed C o n c l u s i o n i f H 0 R e j e c t e d

H y p o t h e s i s 6

Chemical characteristics of soil s
having intermediate (>150-

<450ppm) l ev e l s of arsenic are not
s i g n i f i c a n t l y d i f f e r e n t than

characteristics of s o i l s having low
(<70ppm) leve l s of arsenic.

Chemical characteristics of s o i l s
having intermediate l e v e l s of arsenic

are s i g n i f i c a n t l y d i f f e r e n t than
characteris t ic s of s o i l s having low

l eve l s of arsenic.

The chemical characteristics measured in
soils cannot be differentiated between

soils of intermediate and low arsenic
levels.

The chemical characteristics measured
in soils can be differentiated between
soils of intermediate and low arsenic

levels.

H y p o t h e s i s 7
The "fingerprint" d eve l oped f or
ihysical characteristics of soi l s
l a v i n g high l ev e l s of arsenic is not

s i g n i f i c a n t l y d i f f e r e n t than the
' f i n g e r p r i n t " d ev e l op ed f o r t h e
jhys i ca l characteristics of po t en t ia l
source materials.

f h e " f ingerpr in t " d e v e l o p e d f o r
phys i ca l characteristics of s o i l s having
l i g h l ev e l s of arsenic is s i g n i f i c a n t l y

d i f f e r e n t than the "f ingerprints"
d e v e l o p e d for the phy s i ca l
characteristics of po t en t ia l source
materials.

Data collected from the physical
characteristics measured in soils are not

sufficient for use in source attribution.
Data collected from the physical

characteristics measured in soils are
sufficient for use in source attribution.

H y p o t h e s i s 8
T h e " f ingerpr int" d e v e l o p e d f o r
phys i ca l characteristics of so i l s
lav ing intermediate l eve l s of arsenic
is not s i g n i f i c a n t l y d i f f e r e n t than the
' f i n g e r p r i n t " d e v e l o p e d f o r t h e
physical characteristics of potential
source materials.

T h e " f i n g e r p r i n t " d e v e l o p e d f o r
)hys i ca l characteris t ic s o f s o i l s having
intermediate level s of arsenic is
s i g n i f i c a n t l y d i f f e r e n t than th e
" f i n g e r p r i n t s " d e v e l o p e d for the
ihysical characteristics o f p o t e n t i a l
source materials.

Data collected from the physical
characteristics measured in soils are not
sufficient for use in source attribution.

Data collected from the physical
characteristics measured in soils are

sufficient for use in source attribution.

H y p o t h e s i s 9
T h e " f ingerpr int" d e v e l o p e d f o r
phys i ca l characteris t ic s of s o i l s
having low l e v e l s of arsenic is not
s i g n i f i c a n t l y d i f f e r e n t than th e
"f ingerprint" deve loped for the
phys i ca l characterist ics o f p o t e n t i a l
source materials.

T h e " f ingerpr in t" d e v e l o p e d f o r
physical characteristics of soils having
low l e v e l s of arsenic is s i g n i f i c a n t l y
d i f f e r e n t than the " f i n g e r p r i n t s "
d e v e l o p e d for the phys i ca l
characteris t ic s of p o t e n t i a l source
materials.

Data collected from the physical
characteristics measured in soils are not

sufficient for use in source attribution.
Data collected from the physical

characteristics measured in soils are
sufficient for use in source attribution.

H y p o t h e s i s 10
T h e " f i n g e r p r i n t " d e v e l o p e d f o r
chemical characteris t ic s o f s o i l s
having high l eve l s of arsenic is not
s i g n i f i c a n t l y d i f f e r e n t than the
" f i n g e r p r i n t s " d e v e l o p e d f or the
chemical characteristics of po t en t ia l
source materials.

T h e " f i n g e r p r i n t " d e v e l o p e d f o r
chemical characteris t ic s of s o i l s having
high l e v e l s of arsenic is s i g n i f i c a n t l y
d i f f e r e n t than the " f ingerpr in t"
d e v e l o p e d for the chemical
character i s t i c s of p o t e n t i a l source
materials.

Data collected from the chemical
charcteristics measured in soils are not

sufficient for use in source attribution.
Data collected from the chemical

charcteristics measured in soils are
sufficient for use in source attribution.

T a b l e 2.1.1



T a b l e 2.1.1: S t u d y Objec t ive H y p o t h e s e s
Test___I H 0 ( N u l l H y p o t h e s i s ) [ ^ ( A l t e r n a t i v e H y p o t h e s i s ) [ C o n c l u s i o n i f H 0 n o t r e j e c t ed [ C o n c l u s i o n i f H 0 R e j e c t e d

H y p o t h e s i s 11
T h e " f i n g e r p r i n t " d e v e l o p e d f o r
chemical characteristics of s o i l s
laving intermediate l eve l s of arsenic
is not s i g n i f i c a n t l y d i f f e r e n t than the

f ingerpr in t s " developed for the
chemical characteristics of po t en t ia l
source materials.

T h e " f i n g e r p r i n t " d e v e l o p e d f o r
chemical characteristics of s o i l s having
intermediate l e v e l s of arsenic is
s i g n i f i c a n t l y d i f f e r e n t than the
" f ingerpr in t" d eve l oped for the
chemical characteristics of potent ial
source materials.

Data collected from the chemical
charcteristics measured in soils are not
sufficient for use in source attribution.

Data collected from the chemical
charcteristics measured in soils are

sufficient for use in source attribution.

H y p o t h e s i s 12
The "fingerprint" developed for
chemical characteristics of so i l s
having low l eve l s of arsenic is not
s i g n i f i c a n t l y d i f f e r e n t than the
" f i n g e r p r i n t s " d eve l oped for the
chemical characteristics of po t en t ia l
source materials.

The "fingerprint" developed for
chemical characteristics of s o i l s having
low level s of arsenic is s i g n i f i c a n t l y
d i f f e r e n t than the " f ingerpr in t "
d e v e l o p e d for the chemical
characteristics of po t en t ia l source
materials.

Data collected from the chemical
charcteristics measured in soils are not

sufficient for use in source attribution.
Data collected from the chemical

charcteristics measured in soils are
sufficient for use in source attribution.

° - the s i g n i f i c a n c e of observed d i f f e r e n c e s will be a qual i ta t ive de t erminat ion, using a we igh t-o f- ev idence approach.
All conclusions wi l l be peer-reviewed by a soil s c i en t i s t .

T a b l e 2.1.1


